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INTRODUCTION 


The  purpose  of  this  report  is  to  present  the  underway  geophysical 
measurements  (navigation,  bathymetry,  qeomagnetics  and  seismic  reflection) 
collected  aboard  R/V  THOMAS  B.  DAVIE  of  the  University  of  Capetown,  during 
cruise  388. 

The  cruise  was  devoted  to  surveying  six  candidate  sites  (Sites  SA  II, 

1-6)  for  the  International  Phase  of  Ocean  Drilling  program  (IPOD).  The  six 
sites  which  were  originally  chosen  on  a  seismic  line  obtained  by  R/V  VEMA 
cruise  27  (Fig.  1),  are  located  on  a  MW  -  SE  transect  across  the  Walvis  Ridge 
near  29°S  (Fia.  2).  An  approximate  1°  X  3°  grid  area  was  surveyed  criss¬ 
crossing  the  candidate  site.  The  data  collected  should  provide  sufficient 
seismic  control  for  safety  review  by  the  JO I DES  Pollution  Prevention  and 
Safetv  Panel,  as  well  as  provide  the  data  necessary  to  construct  detailed 
geophysical  maps  for  interpretation  and  extrapolation  of  deep  sea  drill  results. 

According  to  the  Southeast  Atlantic  Working  Group  of  the  JOIDES  Ocean 
Pal eoenvironment  Panel,  the  proposed  drill  sites  constitute  a  transect  that 
has  been  selected  in  order  to  generate  a  spectrum  of  paleo-depths  in  the 
Cenozoic  for  analysis  of  changes  in  carbonate  dissolution  levels  and  in 
ocean  circulation.  The  information  should  also  permit  reconstruction  of  the 
subsidence  history  of  the  aseismic  Walvis  Ridae.  The  drilling  is  intended 
to  penetrate  basement  to  ascertain  the  origin  of  the  Walvis  Ridge  and  to 
provide  data  to  determine  Mesozoic  pal eo-oceanographic  gradients,  especially 
at  times  of  black  shale  formation. 
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HcCANHIPATE  SITES  SA  II  (1  thru  6) 


INSTRUMENTATION 


Satellite  fixes  were  obtained  with  a  MCS  2900  Satellite  Navigation 
system  (Guier,  1966).  The  ship's  log  and  gyrocompass  were  used  to  inter¬ 
polate  the  ship's  track  between  satellite  fixes  by  employing  the  computer 
techniques  of  Talwani  (1969).  These  interpolated  ship  positions  should  be 
generally  accurate  to  better  than  0.5  nautical  miles. 

A  12  kHz  transducer  was  used  with  an  EPC  4600  recorder  for  precision 
depth  measurements.  Relative  depths  can  be  resolved  to  about  2  meters 
(  ^1 / 400  sec  of  reflection  time)  in  any  depth  in  regions  of  low  to  moderate 
relief.  Side  echoes  are  common  in  areas  of  high  relief  and  the  resolution 
of  small  amplitude  relief  is  extremely  difficult  in  such  areas. 

A  Varian  proton  precession  magnetimeter  was  used  for  all  magnetic 
measurements.  The  instrument  was  towed  approximately  200  m  astern  of  the 
ship.  The  accuracy  of  this  type  of  instrument  has  been  discussed  in  many 
publications  (e.g.,  Heirtzler,  1961;  Bullard  and  Mason,  1963)  and  is  generally 
accepted  to  be  about  ±10-15  gammas. 

The  sound  sources  of  the  seismic  profiling  system  were  40,  150  and 
300  cu.  in.  airguns  built  by  Mr.  J.  Engelbrecht  at  NRI0  (see  Ewing  and  Zaunere, 
1964).  The  signal  is  received  by  a  towed  hydrophone  array,  pre-ampl ified  and 
fed  into  an  EPC  4100  recorder  (Ewing  and  Tirey,  1961). 
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UNDERWAY  GEOPHYSICAL  DATA 

PART  A.  NAVIGATION 

PART  B.  BATHYMETRIC  AMD  GEOMAGNETIC  PROFILES 
PART  C.  SEISMIC  REFLECTION  RECORDS 
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28272. 

10 

3 

79 

0.0*205t>  -  2  B 

40.39 

1 

43.19 

896 . 8 

9.4 

309 

2  b  2  7  6  , 

10 

3 

79 

0.0  2200  -28 

34.04 

1 

34 . 35 

906.8 

9.4 

308 

2  b  2  7  9  . 

10 

3 

79 

0.0*2241  -2b 

30.04 

1 

28.58 

913.2 

9.3 

310 

2  b  2  b  1  . 

10 

3 

79 

0.0  2307  -28 

2  7.39 

1 

26.10 

917.3 

9.1 

313 

28282. 

11 

3 

79 

0.0  0130  -2B 

12.61 

1 

7.10 

939.0 

8 . 8 

313 

28293  . 

1 1 

3 

79 

0.0  0200  - 2  B 

9 .62 

1 

3 .46 

943.3 

b.o 

312 

28295 . 

1 1 

3 

79 

0.0  0230  -28 

o.  70 

0 

59 .90 

947 . 6 

9 . 1 

313 

28297  . 

11 

3 

79 

0.0*0325  -28 

1 .03 

0 

53.01 

955 . 9 

9.9 

312 

28301. 

1 1 

3 

79 

0.0  0330  -28 

0.47 

0 

52.31 

956.8 

10.0 

3  1  2 

2  8  3  0  1  . 

1 1 

3 

79 

0.0*0343  -27 

59.02 

0 

50 .49 

958 . 9 

8.9 

316 

28302. 

1 1 

3 

79 

0.0  0422  -27 

54.84 

0 

45.95 

9  6  4.7 

9.2 

316 

28305. 

11 

3 

79 

0.0*0510  -27 

49.53 

0 

40.17 

9  7  2.1 

10.1 

309 

28310. 

1 1 

3 

79 

0.0  0530  -27 

4  7 . 3  9 

0 

37 .23 

975.5 

8 . 5 

42 

28311. 

1 1 

3 

79 

0.0*0607  -2/ 

4  3.52 

0 

41.27 

980  .  / 

8 . 8 

45 

2  8  3  2  7  . 

1 1 

3 

79 

0.0*0712  -27 

36.88 

0 

4  8.92 

990.2 

8.7 

44 

2  b  3  5  6  . 

11 

3 

79 

0.0  0720  -27 

3  6.06 

0 

49.85 

991.4 

8.5 

44 

28  360 . 

1 1 

3 

79 

0.0*0751  -27 

32.95 

0 

53 . 34 

995.8 

8.3 

43 

2  b  3  7  4  . 

11 

3 

79 

0.0*0840  -27 

28.05 

0 

58.64 

1002. o 

8 . 6 

44 

28395  . 

1 1 

3 

79 

0.0*1026  -27 

17.28 

1 

10.66 

1017.7 

8 . 5 

42 

28442 . 

1 1 

3 

7  9 

0.0  1100  -27 

13.72 

1 

14.30 

1022.5 

8 . 4 

43 

28458. 

1 1 

3 

79 

0.0  1230  -27 

4.57 

1 

24.02 

1035. 1 

9.6 

48 

28498. 

11 

3 

79 

0.0  1240  -27 

3 . 52 

1 

2  5.37 

1036.7 

7.8 

137 

28503 . 

1 1 

3 

79 

0.0  1340  -27 

9.23 

1 

31.27 

1044 . 5 

7 . 9 

137 

28497. 

1 1 

3 

79 

0.0*1458  -27 

16.78 

1 

39.09 

1054.7 

7  .  7 

132 

2848V. 

1 1 

3 

79 

0.0  1510  -27 

17 .83 

1 

40 .36 

1056.3 

7 . 7 

132 

2  b  4  8  b  . 

1 1 

3 

79 

0.0*1643  -27 

25.95 

1 

50.19 

1068 . 2 

7.6 

135 

28482. 

11 

3 

79 

0.0  1650  -27 

26.58 

1 

50.90 

1069. 1 

7.7 

135 

2  8  4  8  1  . 

1 1 

3 

79 

0.0*1703  -27 

27.75 

1 

52.22 

1070,8 

6.9 

13b 

28480. 

11 

3 

79 

0.0*1756  -27 

32.36 

1 

56.79 

1076.9 

7.7 

131 

28475. 

11 

3 

79 

0.0*1946  -27 

41  .  ol 

2 

8.72 

1090 . 9 

7.8 

1  3  0 

28469. 

1 1 

3 

79 

0.0*2049  -27 

46.92 

2 

15.83 

1099.2 

6.2 

127 

28465 . 

11 

3 

7  9 

0.0  2130  -27 

49.53 

2 

19.63 

1103.4 

5.8 

127 

28464. 

1 1 

3 

79 

0.0*2133  -27 

49.71 

2 

19.89 

1103.7 

7.7 

126 

28464. 

1 1 

3 

79 

0.0*2318  -27 

5  7.65 

2 

32.23 

1117.2 

6.7 

131 

28461. 

1 1 

3 

7  9 

0.0  2338  -27 

59.13 

2 

34.12 

1119.4 

7.2 

131 

2  b  4  b  0  , 

12 

3 

79 

0.0*0230  -28 

12.78 

2 

51 .47 

1140.0 

7.2 

138 

28449  . 

12 

3 

79 

0.0*0248  -2d 

14.40 

2 

53.11 

1142.1 

7 . 1 

135 

2  8  4  4  7  . 

12 

3 

79 

0.0*0419  -28 

22.05 

3 

1 .65 

1152.9 

7.5 

135 

2  b  4  3  9  . 

12 

3 

79 

0.0*0517  -2a 

2  7.25 

3 

7.43 

1160. 1 

7  .  1 

137 

28433. 

12 

3 

79 

0.0*0604  -28 

31.38 

3 

11.68 

1 1  o  5 . 7 

7  .  b 

1  34 

28428 . 

12 

3 

79 

0.0*0622  -28 

33.02 

3 

13.60 

1168.0 

7.7 

1  34 

28426. 

12 

3 

79 

0.0*0703  -2d 

36.74 

3 

17.8/ 

1173.3 

7 . 5 

135 

28422 . 

12 

3 

79 

0.0*0809  -28 

42.5/ 

3 

24.51 

1181.6 

7.5 

132 

2  fc  4  1  6  . 

12 

3 

79 

0.0*0917  -28 

48.32 

3 

31.64 

1190.1 

8 . 0 

128 

28410. 

12 

3 

79 

0.0  0940  -28 

*50.23 

3 

34.41 

1193,1 

8 . 4 

130 

28409 . 

12 

3 

79 

0.0*1103  -28 

5  /  .  77 

3 

44.51 

1  204  .  8 

8.2 

133 

2  b  4  0  3  . 

12 

3 

7  9 

0.0  1150  -29 

2.22 

3 

49.82 

1211.2 

8 . 0 

138 

28398  . 

12 

3 

79 

0.0  1345  -29 

13.78 

4 

1 .35 

1226.5 

8 . 6 

23b 

28383. 

12 

3 

79 

0.0  1405  -29 

15.28 

3 

5  8.55 

1229.4 

7.3 

238 

2  b  3  7  5  . 

12 

3 

79 

0.0  1455  -29 

18.44 

3 

52.56 

1235,5 

9.3 

238 

2  b  3  5  9  . 

12 

3 

79 

0.0*1549  -29 

22.84 

3 

44.40 

1243.9 

8.6 

24  0 

2  b  3  3  6  . 

12 

3 

79 

0.0  1550  -29 

22.91 

3 

4  4.26 

1244.0 

8 . 9 

241 

28336. 

12 

3 

79 

0.0*1608  -29 

24.19 

3 

41.57 

124b. 7 

8 . 5 

242 

2b  329 . 

12 

3 

79 

0.0*1710  -29 

2  8.20 

3 

3  2.o0 

1255.5 

8 . 7 

238 

2  b  3  0  6  . 

12 

3 

79 

0.0*1733  -29 

29.93 

3 

29.33 

1258.8 

b  .  0 

229 

2  b  2  9  8  , 

12 

3 

79 

0.0*1757  -29 

31.99 

3 

26,53 

1 2  6  2  .  o 

lo.7 

247 

2  b  2  b  9  , 
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T  D  3  b  d  .  N  A  V 


0  i  /  h  U  /  1  K 

TZ  TIME  LA'lliUDE 

LONGITUDE 

h  1  LEb 

SPEED 

headg 

8  E  G  h  G 

12 

3 

79 

0.0  1  b  1  0  -29 

32.86 

3 

24.07 

1  2  b  4 . 3 

7.0 

251 

28283. 

12 

3 

79 

0.0*1818  -29 

3  3.1b 

3 

23.05 

1  2b5 . 2 

8 . 5 

2  40 

2  b  2  b  1  . 

12 

3 

79 

0.0*1857  -29 

35.8/ 

3 

17.49 

1270.8 

9.1 

2  35 

2826b. 

12 

3 

79 

0.0  2000  -29 

41.22 

3 

8 .44 

1280.3 

7.7 

236 

2  b  2  4  1  . 

12 

3 

79 

0.0  2010  -29 

4  1.94 

3 

7.22 

1281  .b 

9.0 

251 

2  b  23  7  . 

12 

3 

79 

0.0*202b  -29 

42  .  b8 

3 

4.60 

1284.0 

8 . 0 

253 

28232. 

12 

3 

79 

0.0  2034  -29 

42 . 98 

3 

3,43 

1285.0 

8.7 

2  1  5 

2  b  2  3  0  . 

12 

3 

7  9 

0.0  2107  -29 

4  6.85 

3 

0.20 

1289.8 

10.0 

2  19 

2  b  2  1  b  . 

12 

3 

79 

0.0  2114  -29 

4  7.75 

2 

59.35 

1291.0 

10.5 

4 

2b  2 1 2  . 

12 

3 

79 

0.0*2212  -29 

37.o5 

3 

0.25 

1301.1 

9 . 6 

353 

2  b  2  3  9  . 

12 

3 

79 

0.0  2215  -29 

3  7.17 

3 

0.19 

1301 . o 

9.4 

352 

2  b  2  4  0  . 

13 

3 

79 

0.0  0000  -29 

20.79 

2 

57.73 

1 31 b  .  1 

9.  b 

353 

28278. 

13 

3 

79 

0.0*0150  -29 

3.22 

2 

55.51 

1355.8 

11.6 

0 

2b  32  1  . 

13 

3 

79 

0.0  0205  -29 

0. 33 

2 

55.54 

133o.7 

11.0 

1  b 

28328. 

13 

3 

79 

0.0  0318  -2b 

4  7.62 

2 

59.84 

1352.0 

11.1 

2  0 

2b 3bb  . 

13 

3 

79 

0.0*0328  -2b 

45.79 

3 

0.58 

1  353 . 9 

10.8 

22 

2  b  3  7  4  . 

13 

3 

79 

0.0  0329  -2b 

45.62 

3 

0 . 6  o 

1354.0 

10.3 

257 

28374. 

13 

3 

79 

0.0  0400  -28 

4  6.79 

2 

54.72 

1359. 4 

6 . 8 

26  1 

28363. 

13 

3 

79 

0.0  0404  -2b 

46.8b 

2 

54.21 

1359. 8 

8.5 

247 

2b  3b2  . 

13 

3 

79 

0.0  0505  -28 

50. 13 

2 

45.0/ 

1368.5 

■  9.5 

258 

2b  J4  0  . 

13 

3 

79 

0.0*0515  -2b 

50.46 

2 

43 . 30 

1370.1 

10.7 

248 

2  b  3  3  7  . 

13 

3 

79 

0.0  0545  -28 

52.39 

2 

37.59 

1375.4 

9.9 

236 

28324. 

13 

3 

79 

0.0  0705  -28 

59  .  bb 

2 

24.97 

1388 . 7 

7.6 

24b 

2  b  2  b  7  . 

13 

3 

79 

0.0*0721  -29 

0.42 

2 

22.82 

1390. 7 

8.4 

255 

28282. 

13 

3 

79 

0.0  0722  -29 

0 . 46 

2 

22 .66 

1390.8 

11.7 

265 

2b  2b /  . 

13 

3 

79 

0.0*0810  -29 

1 .26 

2 

12.03 

1 400 . 2 

9.7 

2  b  5 

28265. 

13 

3 

79 

0.0  0815  -29 

1 .32 

2 

11.11 

1401.0 

9.7 

262 

2b  2b3  . 

13 

3 

79 

0.0  0825  -29 

1 .54 

2 

9 .28 

1402.6 

b  .  5 

259 

2  b  2  b  0  . 

13 

3 

79 

0.0  Ob37  -29 

1 . 85 

2 

7.37 

1404.3 

9.9 

2  b  0 

28256. 

13 

3 

79 

0.0  0852  -29 

2.2  7 

2 

4 .59 

1406.7 

10 . 0 

25 

28251. 

13 

3 

79 

0.0*0957  -28 

52.48 

2 

9.85 

1417.6 

9.1 

2  0 

28284. 

13 

3 

79 

0.0  1023  -28 

4  8.78 

2 

11.40. 

1421.5 

■9.8 

23 

2  b  2  9  b  . 

13 

3 

79 

0.0  1245  -2b 

27,44 

2 

21.98 

1444 . 8 

8 . 2 

19 

2  b  3  6  7  . 

13 

3 

79 

0.0  1430  -28 

13. 87 

2 

27.52 

1459.2 

10.7 

259 

28411. 

13 

3 

79 

0.0  1500  -2b 

14.83 

2 

21.56 

1464.5 

10.3 

259 

2  b  3  9  9  . 

13 

3 

79 

0,0*1520  -28 

15.45 

2 

17.72 

1468.0 

9.0 

262 

28392. 

13 

3 

79 

0.0  1523  -26 

15.51 

2 

17.21 

1468.4 

8  .  b 

232 

28391  . 

13 

3 

79 

0.0  1 b  3  7  -28 

21.94 

2 

7.61 

14/9.0 

8.8 

264 

28360. 

13 

3 

79 

0 • 0* 1 b38  -28 

21.95 

2 

7 .44 

14/9.2 

10.0 

260 

2  b  3  6  0  . 

13 

3 

7  9 

0.0*1707  -28 

2  2.72 

2 

2 .00 

1484.0 

10.7 

262 

28349 . 

13 

3 

79 

0.0  1714  -28 

22.89 

2 

0.59 

1485.3 

11.3 

262 

2  b  3  4  7  . 

13 

3 

79 

0,0*1728  -28 

23.24 

1 

57.63 

1 4b 7 . 9 

10.1 

2  bO 

2  b  3  4  2  . 

13 

3 

79 

0.0*1809  -28 

24.34 

1 

49.88 

1494. 8 

9.2 

257 

2  b  3  2  7  . 

13 

3 

79 

0.0  1813  -28 

24.48 

1 

49.20 

1495.4 

8.7 

2  56 

2b  32o  . 

13 

3 

79 

0.0*1916  -28 

2o  .  55 

1 

39,11 

1504.5 

9.5 

257 

2  b  3  0  5  . 

13 

3 

79 

0.0  1924  -28 

2  o  ,  8  2 

1 

37.71 

1505.8 

9.6 

2  b  1 

28303. 

13 

3 

79 

0.0  1952  -28 

2  7.47 

1 

32.67 

1510.3 

9.5 

262 

28293 . 

13 

3 

79 

0.0  2032  -28 

2  8.29 

1 

25.48 

1516.7 

11.9 

265 

28281. 

13 

3 

79 

0.0  203b  -28 

28.35 

1 

24.58 

1517.5 

8 . 5 

2  b  6 

28279. 

13 

3 

79 

0.0  2043  -28 

28.41 

1 

23.46 

1518,4 

9.0 

20 

28277. 

14 

3 

79 

0.0*0234  -27 

39.28 

1 

44.5b 

1571.0 

8.4 

10 

28437  . 

14 

3 

79 

0.0  0243  -27 

38.03 

1 

44.84 

15/2.3 

8 . 8 

15 

28441 . 

14 

3 

79 

0.0  0306  -27 

34.78 

1 

45,86 

1575.6 

8 . 2 

16 

28451. 

14 

3 

79 

0.0  0356  -27 

28.20 

1 

47 .99 

1582.5 

10.6 

231 

28472. 

14 

3 

79 

0.0*0430  -27 

31.97 

1 

42.75 

1580.5 

7.9 

220 

28454 . 

14 

3 

79 

0.0*0607  -27 

41.61 

1 

33.33 

1601 ,2 

8  .  1 

22  5 

28413. 

14 

3 

79 

0.0*0632  -27 

43 . 99 

1 

30.64 

1  6  0  4 . 6 

9.1 

230 

2  b  4  0  3  , 

14 

3 

79 

0.0*0713  -27 

47 .91 

1 

25.21 

1610.8 

9.1 

228 

2  8  3  b  4  . 

14 

3 

79 

0.0*0849  -27 

57.53 

1 

12.88 

1625.3 

8 . 9 

2  29 

28340. 

14 

3 

79 

0.0  0928  -28 

1  .  34 

1 

7.92 

1631.1 

9.8 

224 

.  2  b  3  2  2  . 

14 

3 

79 

0.0  1005  -28 

5 .64 

1 

3.08 

lb07 . 2 

8 . 4 

22b 

2  b  3  0  4  . 

14 

3 

79 

0.0  1022  -28 

7.29 

1 

1.13 

1  b  3  9 . 6 

8.9 

74 

28297. 

14 

3 

79 

0.0  1120  -28 

4.92 

1 

10.4b 

1648 . 2 

9.3 

7  3 

28317. 

1  4 

3 

79 

0,0  1200  -28 

3.12 

1 

17.19 

1654.4 

9. 1 

73 

2  b  3  3  2  . 

14 

3 

79 

0,0*1426  -27 

56.66 

1 

41.11 

1676.4 

7.9 

6  b 

2  b  3  b  6  , 

1  4 

3 

79 

0.0*1545  -27 

52.77 

1 

52.08 

1 bbb  .  9 

8.5 

7  7 

2  b  4  1  J  . 

14 

3 

79 

0.0*lbl3  -27 

51.93 

1 

56.48 

1690.9 

8.9 

74 

2  b  4  2  2  . 

14 

3 

79 

0.0  1620  -27 

51.66 

1 

57.62 

1691.9 

8 . 8 

77 

2  b  4  2  4  . 

14 

3 

79 

0.0*1720  -27 

49.82 

2 

7.34 

1700.7 

9.3 

73 

2  b  4  4  4  . 

14 

3 

79 

0.0  1830  -27 

4  6.72 

2 

19.0b 

1711.5 

9.0 

90 

2  b  4  7  0  . 

14 

3 

79 

0.0  1855  -27 

46.78 

2 

2  3.30 

1715.3 

8.5 

195 

2  b  4  7  6  . 

14 

3 

79 

0.0*1907  -27 

48 . 43 

2 

22  .  bO 

1717.0 

8  .  / 

198 

284/1. 

14 

3 

79 

0.0  1910  -27 

48.85 

2 

22.65 

1717.4 

8  .  ? 

204 

28470. 

1  4 

3 

79 

0.0*2012  -27 

5  /  .  04 

2 

18.44 

1726.4 

8.4 

206 

28441. 

14 

3 

79 

0,0  2025  -27 

58 . 66 

2 

17.51 

1728.2 

8.5 

203 

28436. 

10 
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DY/MN/ * R 

TZ  TIME  LATITUDE: 

LUNG1TUDE 

Ml  LEG 

SPEED 

h  t,  A  U  G 

h  L  G  M  G 

15 

3 

79 

0.0  0122  -28 

3  7 . 4  b 

1 

58.31 

1770.5 

8.9 

65 

28305 

15 

3 

79 

0. 0*0146  -2b 

3o  .  00 

2 

2 .00 

1774.1 

8 . 0 

76 

2  8  3  1  4 

15 

3 

79 

0.0*0330  -28 

32.80 

2 

17.45 

1  7  b  b  .  o 

8.3 

77 

2  b  3  h  5 

15 

3 

79 

0.0*0435  -28 

30 . 84 
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PART  B 


Bathymetric  and  Geomagnetic  Profiles 

All  bathymetric  magnetic  and  navigational  data  were  digitized  and 
reduced  using  the  data  processing  procedures  outlined  in  Talwani  (1969) . 

The  profiles  of  topography  are  plotted  at  a  vertical  exaggeration 
of  100:1.  The  units  of  depth  used  are  nominal  fathoms  (1/400  sec  reflection 
time) .  Residual  geomagnetic  anomalies  are  plotted  in  gammas  (105  gammas  = 

1  oersted) .  They  are  obtained  by  subtracting  the  regional  magnetic  field 
(Cain  et  al.,  1964)  from  the  observations  of  the  total  magnetic  field.  The 
topographic  and  geomagnetic  profiles  are  plotted  with  respect  to  distance, 
which  is  annotated  at  intervals  of  200  nautical  miles  near  the  bottom  of 
each  profile.  In  addition,  tick  marks  shown  above  the  distance  scale -indi¬ 
cate  the  distance  at  which  any  change  in  course  or  speed  occurred.  The  cor¬ 
responding  course  and  speed  between  changes  and  the  coordinates  at  the  points 
of  change  are  annotated  above  the  distance  scale  listings.  Navigational 
changes  which  occur  too  frequently  to  be  annotated  in  the  space  available  or 
only  minor  adjustments  in  course  or  speed  are  indicated  only  by  tick  marks. 
Listings  of  the  entire  detailed  navigation  as  well  as  navigation  plot  appear 
in  Part  A.  The  course  and  speed  apply  to  the  time  interval  following  each 
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PART  C:  SEISMIC  REFLECTION  RECORDS 


THE  VERTICAL  SCALE  IS  GIVEN  IN  SECONDS  OF  TWO-WAY  REFLECTION  TIME. 
SEISMIC  REFLECTION  LINES  KEYED  TO  NAVIGATION  INDEX  MAP  (PAGE  20) 
AND  NAVIGATION  LISTINGS  (PAGES  7  TO  12). 
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